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(54) (57) CnOCOB PEMOHTA OBiiAilHOP 
KOJIOHHbl, BiuiioMaKHUHfi cnycx a hcc ro<J>- 
pHposaHHoro naTpyoxa h paciuHpcmie ncfcJieA- 
Hero ao AHdMerpa o6ca;ufoA koaohhu nyiew 
npoTHMKH Mepes Hero HHCTpyMenra, otauhcuo- 
mudcH Ten, mto. c uenbio noBuiueHKR HaAexc- 
hoctm nepeKpuTHH HHTcpaana HapymeHHH, 
onycKam AonoAHirrejifaHfaiA ro^pHpoBaHHuA 
naTpyooK h ycraHa&niiBaiOT c aa3opoM no Top- 
tiy c ocHOBHbiM, • pacuiHpniOT ofipaweHHyio k 
ocHOBHOMy naTpy6Ky KonueByio qacrb Aonon- 
HHTejibHoro naTpy6ica h cueiuatOT ero ao yno- 
pa b paHee ycTaHosjieiiHuA: a 3aTeM npoTHnt- 
BaiOT HHCTpyMeHT Mepe3 Becb naTpyooK. 
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Ml II Hf MUM |IM .ll«M»l» l.llllfl' Mfri'pvOIM'llHH'Ill 
P iSm;%.U%U\ Ko.M.MH.IV I'kH.IAMM Ml'^lUMOM II 
laiOHOH lipo\1|JIII.U*MIHHlM. B •IflCTMiK'tM lipil 
K;iIIMT<l.ibMlt\l pCMlillTC IIOt'a.lltM* M«»HH. 

II iBt'CTm cimhoo vi TaiioHKM nxjipiipimainio • 

10 narpy6Ka b rpytiax iivtom pacuiiipeiuiH em 

IHKpiMiTBiiM B3PMB3 

tic.i(M-TaiKOM Aaimoro cnoc<>6a AH/metca 
IIIIIKOC KaMOCTBO peMOIITa. <ito oAMCiifieirH 
ipxvtiiocTiiKi oGecmwciuisi paBiioMcpaoro pac- to 
uiif pciiiiH nxtipiipciBaiuioro naTpy6Ka 110 Bcefl 

.11MIK*. Ilpil ClUlbMOM IIOBpeaUOHHH KOAOHHbl 

11 60.11.111011 HC.niMHHC .napwja oticaAiian Kaioii- 
11a Momer 6wTb napyuieiia, a nepaBHOMOpiioc 
pacniiipemie naTpy6Ka npiiBojiu k VMCHbine- 
iiiiHi ero npoxoAimro cohchhsi. 15 

Han6cucc 6.ih:«khm k npeAAaraeMouy hb- 
.mcTCH rnocctf peMotiTa oCcaaHoft koliohhu, 
BKawMamiuiiii cnycic b nee ro*J>pHpuaaHHoro 
naTpyfika 11 pacumpcHiie nocAeAHero ao am- 
a&teTpa oocaAHoii Kaiomibi nyreu npoTSDKKii 
*iepe:i iiero mrcTpyMCiiTa \2\. 

HeacKTaTOK lOBccTiioro cnocotia aaiciio- 
MUl'TCR B Ma.lOH HaaeJKHOCTH nepeKpbmiH ao- 
IIU liapVIIICMHH. MTO CBH33H0 C B03MO)KHOCTblO 
C.lVMaCB B npaKTMKC pCMOHTa o6caAHUX KO- 

ao'hii. Koraa iiocic ycrauoBKii ro^piipoaanHo- 25 
ro ttaTpy6Ka iierepMeTHMHocTb coxpaHHeTCfl, 
upiiMCM 30Ha JirrepMeTiiHHocTit, Kan npaBHAO. 
iiaxo.niTCB iiciiucpeacTBOMHo hba hah noA yc- 
Taiiun.iiMiMMM panee naTpy6KOM. /liiKBKAiipo- 
naru *iy Herep\kTipiHocTb mo>kho toamco ny- 
tcm ycfaiiOBKii AonanHiiTeJibHoro naTpy6xa b 30 

CTWK K V*ce ycfaHOMCHKOMy. * 

Ue.1b H306pCTCHHH — nOBblUJeHHC H3AOK-, 

iioctii ncpcKpbiTMH MiiTCpBajia HapyuieHMR. 

riOCTaBOCHBaH UCAb AOCTHraCTCH tcm, mo 

a cnocoftc pcMOHTa 06c a a ho koaohhu, bkaio- 
«iaiomcM cnycK b nee rcxt>piipoBaiiHoro naTpy6- 35 
Ka 11 paciiiHpoMiic noc-ic.nicro ao AHaMeTpa 06- 
cbahoh KaioHHbt nyTeM npoTHWKH Mcpc3 Hero 
HHCTpy mchtji. cnycitaiOT AonoAHHTeAbHufi ro<J>- 
piipoBauHhiM naTpy60K h ycTBHafiJiHaaiOT c 3a- 

30pOM 110 Topiiy C OCHOBHfalM. paCUIMpHIOT 66- 4Q 

patueHHyto k ochobhom)' naTpy6xy KOHueayio 
MacTb Aono^iHiiTCJibHoro naTpy6Ka 11 CMeuiaiOT 
ero ao ynopa b panec ycTaiiOBAeHHUH, a 3a- 
tcm npoTBniBaioT MHCTpyMeHT Mepe3 Becb na-r- 
pyftoK. 

45 

11a (|)iir. I -5 noKaaaHa nocieAOBaTeAb 
HocTb ycTaiiOBKM ao n oji h h Teji b ho ro naipy6Ka 
Ha a ochobii^&m; Ha $ht. 6—10 — to *e. npn 
ycTaHOBKe Aono.iHHTe«ibHoro iiaTpydxa noA 
ociiobhum; na $ur. 1 1 r— ceqeHne A— A Ha 
(fwr. 3. 50 

CficK-o6 BK.iioMaeT nocneAOBaTe/ibHocTb one- 
pnmiH c HiicTpymeHTOM I, HanpitMep. c paAH- 
a.ibiio panniipBK)mMMCB kohuom. HHCTpyMem 
onycKaiuT r iKBa>KMHy Ha Tpy6ax 2 k Mecty 3 
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M.lp\ IIII'Mlttl .I.SlHili KiMUlllllJ t jMIHt.HMIIt .il. 

HUM r<H)YpH|HipaHIIUM HilipX^KUM I M \IM*p«>M r >. 
lloC.ltMOBailMblllK'Ili tifU*pai|HH lio I'lMHiiTii 

iipn pafKiro CHH3V HBrpj (<|>nr.-I 5). NYia* 
H0H.10HHMH panee n.iacTupb b Hiur nn|>pnjn»- 
Baitiioro naTpy^Ka 6 lamiMacT itcuo)KeHiie. no 
Ka33Hiioe na ^nr. I, it HapyiueiiHe 3 o6caAHOH 

K0.10HHM OCTaeTCH HCHepeKpbIT bl M. HBNHHaB OT 

,raiOBbi ruiacTbipn 6 ii Bwuie. /lono.iHHre«ib- 
hwh ro<t»pHpoBa.HHbift naTpy6oK 4 onycKaercH 
k paHce )TTaHOB.ieHiioMy iwacTupio 6 c iih- 
TepBa.iOM ot Hero no Topuy. 

3aTe.v b Tpyftax 2 co:uann HaDuroHHue 
aaiuieiuie >khakocth, paBHoe 1/3 pa(kmern abb- 

.ItHHH. B 3TO BpeMH HHCTpVMCHT 1 paCIIIIipHeT 

iLidcrupb b npe.ie.iax. noKaaaHiiMx Ha <f»»ir. II. 
t. e. lie naiHocTbio. CueiuieHne njiacTupn c ko- 

•lOHHOfl lipOH30fiACT •IHIIIb* no RUCTyiiaM. flpil 

sceM 3tom npoTR^Ka HKCTpyMeura I b itiac- 
Tupe (c))iir. 2) cocTaB-ineT HaMavibHyto Macn. 
ero A.1UHU, mto no3Bo.niT .lerKo cABiinyTb ero 
BHH3 ynopoM 5 ao KoiiTaKia b panee yrramm- 
.leHHuft n.iacTbipb 6 6ea Hax.iecTKii (<|)iir. 3 
h 4) ii nepeicpbiTb HinepBaA Me>KAy iihmh ao- 
noa h HTe«i b h u m nnacTbipcM 4. 

riocne 3ioro AaBAeHiie >kiiakocth b HHcrpy* 
MeHTe I cHiiwaioT ao nyAH. PaAHaAbiibie Ha- 
rpy3Kii HHCTpyxeHTa I Ha naTpy6ox 4 yMeHb- 
uiaioTCR. ii oh nepeBOAHTCH b HasaAbHoc* no- 
A0)Keiine (4»ir. 3). VnopoM S CMeuiam uaipy* 
6ok 4 BHH3 ao ynopa B.paHee ycTaiiOBAeii- 
Hbifi anacTbipb 6. nepeKpusan HHTepHaA napy* 
uieHiisi (4>Hr. 4). Hidkhhh Macib narpyftKa 4 
yniipaeTCA a BepxHiou MacTb panee ycTaHOB* 
jieHHoro anacTbipn 6. B MecTe coeAHHeHim no- 
AyqaeTCH repiieTHMHoe coeAHiieHHe AByx toh- 
koctchhux rwacTbipeA h nocAe 3Toro HHcrpy- 
MeHT I npornrHBaioT Mepes naTpy6oK 4 ao bw- 
xoAa «3 Hero (<|>Hr. 5). 

B n pOH a b o act Be pa6oT no ycraHOBKe iiAac- 
Tupn b o6caAt<oA KOAOHHe ecTb aapnaHT,. kot- 

A3 nABCTbipb paCUIMpHCTCH HHCTpyMeHTOM I 
CBepxy BHH3. 

fl ocAe ao B3 t eA b hoct b onepauHH no npeAAa- 
raewoMy cnoco6y b 3TOM c-nynae aHa-iorHHHa 
nepBOMy BapiiaHTy. TOAbKo AonoAHHTeAbHbiR 
iiaTpyOoK 4 ycraHaBAHaaiOT 33th>kkoh Tpy6 2 
BBepx ao ynopa b paHee ycTaHOBACKHuA nAac- 
Tbipb 6 B 06C3AHOfi KOAOHHe (4>Hr. 6-10). 

TaKHM o6pa30M, Hcno^ib3yn npexuiaraeMUH 
cnoco6 coeAHHeHHH nAacTbipeft mojkho noBM- 
cHTb HaAOKHOCTb nepeKpbiTHH HapyuieHHoro 
HHTep&aAa o6c3ahoh kcx/iohhu. 

IlpeAAaraeMbiH cnocofi ycTpanneT noBTop- 
Hoe ueMeHTHpoBaHHe o6caAHbix koaohh Mepea 

Ae(}>eKT B KOAOHHe. 

ycTaHOBKa flonaiHiire/iuHoro n.iacTwpfl 3na 

MHTeAbHO COKp3THT I! BpCMB, 3aTp3MHB3eM0e 

Ha npnroTOBAeHHe h 3aKaMKy MaTepna.ioB Me- 

pe3 AC(JieKT B KlVIOHIte. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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